R E V I 


MAR 1 8 1985 

ilAH^RD 
i.Mlvk^SlTY/ 


Museum of Com])arelive Zoology 


I S ISSN 0006 96^ 


Cambridge, Mass. July 31, 1979 


Number 456 


DESCRIPTION OF A NEW HAWAIIAN GOBIID FISH 
OF THE GENUS TRIMMA 
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Abstract. A new gobiid fish species, Trinvna taylori from Hawaii is described. A 
key to the nine nominal species of Trinvna and a discussion of the Hawaiian gobies are 
included. The genus Trimma is reviewed and a preliminary assessment it presented of 
the possible relationships of Trimma. The nominal species of Trimma as now 
recognized may eventually be seen to comprise more than one group. 

INTRODUCTION 

Gobiid fishes are among the least known of the tropical marine 
fauna due to their generally miniscule size and secretive habits. 
Despite the difficulty of collecting and identifying such small reef 
fishes, a great number of species (over 1500) and genera (ca. 550) have 
been described (E. Lachner, pers. comm.). This high species diversity 
of gobiids rivals and exceeds that of most other fish families. 
However, the full extent of goby species diversity is far from known. 
For example, Trimma presently contains eight nominal species but 
an additional 25 to 30 remain to be described (D. Hoese, pers. 
comm.). The primary task of gobiid systematists at this time remains 
the study of species identification and distribution. The new goby 
described herein is the first Trimma to be found in Hawaiian waters. 
This species brings the total number of Hawaiian fishes to 682 (see 
Randall 1976). 


•Museum ol Comparative Zoology, Har\’ard University, Cambridge, Massachu¬ 
setts 02138. 








Morphometric Comparison of T. tayfori and T. cavsiura [mean (range)] in percent of standard length 
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MATERIALS AND METHODS 

All specimens were measured with dial calipers. Proportional 
measurements were made by micrometer in a dissecting microscope 
and with calipers. Proportions are expressed as percent of standard 
length (SL) in millimeters (Table 1). Fish were collected with the 
anesthetic quinaldine mixed with 95% isopropyl alcohol. Specimens 
of T. laylori were captured in a fine meshed net and immediately 
placed into vials to prevent damage. Color photographs were taken 
as records of live coloration. Fifty specimens have been deposited as 
representative types of the species. 

Abbreviations of institutional names cited herein are as follows: 
AMS, Australian Museum, Sydney; BPBM, Bernice P. Bishop 
Museum, Honolulu; BMNH, British Museum of Natural History, 
London; CAS, California Academy of Sciences, San Francisco; 
MCZ, Museum of Comparative Zoology, Harvard University; 
USNM, National Museum of Natural History, Washington, D.C. 

Comparative material examined: Trimma caesiura, holotype, 
USNM 51772; USNM 156727 to 156738 (25+ specimens); USNM 
218362. T. tevegae, paratypes, USNM 203437 (9). T, eviotops, 
holotype, USNM 116169; paratypes, USNM 116170 (3); paratype, 
MCZ 37267 (1). X-ray photographs of these species are on file at the 
USNM and BPBM. I have also examined species of related genera 
deposited at the USNM, MCZ, AMS, and BPBM. 


Trimma Taylori sp. nov. 

Fig. 1; Table 1. 

Holotype: BPBM 19919, 15.5 mm SL, taken in a cave at 44 meters 
depth off the leeward coast of Oahu, Hawaii, near Makaha Beach, 
July 12, 1975, P. S. Lobel. 

Paratypes: BPBM 19920, 15 mm SL, locality same as holotype, 
July 20, 1975, P. S. Lobel (specimen photographed in color and 
figure 1). MCZ 51685, 14 mm SL, collected with holotype. BPBM 
19921, 2 specimens each 14 mm SL; collected with BPBM 19920 
(cleared and stained). MCZ 51686, 2 specimens, 13-15 mm SL; 
collected with BPBM 19920. MCZ 51687, five specimens, 12-13.5 
mm SL; collected with holotype. USNM 215323, 9 specimens, 6 13 
mm SL; same location as holotype, Aug. 13, 1975, P. S. Lobel. AMS 
118686-001, eight specimens, 6-13 mm SL; same location as 


4 


BREVIORA 


No. 456 





Ik 


Figure 1. Thmma taylon, male 15 mm. s.l. Paratype BPBM 19920. 

holotype, Aug. 13, 1975, P. S. Lobel. CAS 35450, six specimens, 
11-13 mm SL; collected with BPBM 19920. BPBM 19922, eight 
specimens, 6 14.5 mm SL; same location as holotype, Aug. 13,1975, 
P. S. Lobel. BMNH 1976.4.6.1-7, seven specimens, 6-13 mm SL; 
same location as holotype, Aug. 13, 1975, P. S. Lobel. 

Diagnosis. This species can be easily distinguished from all other 
Trimnia spp. by a combination of characters: Dorsal VI-1,10, anal I, 
10, and pectoral 14; second spine of the first dorsal fin filamentous, 
longest, extending past the midpoint of the second dorsal fin when 
depressed. 

Description. Morphometric characters of specimens are presented 
in Table I. Tooth shape and pattern are illustrated in Figure 2. Head 
length 25% of standard length. Eye diameter about 40% head 
length. First dorsal fin originates one third the standard length 
distance from snout. Mouth slanted about 45^ upward, corner of 
mouth in line with midpoint between forward margin of eye and 
pupil. Eye to snout distance approximately one-half eye diameter. 
Body scaled except for head and operculum, but including nape. 
Scales in longitudinal series from opercule to hypural base, 22-23. 
Seven scales from the origin of the anal to the first dorsal. Middorsal 
area from first dorsal spine to head with three scales. Gill raker count 
of three specimens: 3-1-12, 3-1-13, and3-l-14. Five lobes on 
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pseiidobranch. Fin ray formulae: Dorsal V1~I, 10, anal 1, 10, pelvic 
15, and pectoral 14. Vertebral count 25, not including urostyle. 
Dorsal fins separate. Second spine of first dorsal fin elongated, 
extending over second dorsal fin. Posterior most ray of second dorsal 
fin and of anal fin split to base but counted as one. Pelvic fins 
connected at base but not united by frenum. Additional characters 
are the same as described for the genus (see Cohen and Davis 1969). 

Color in life. Overall color pale straw yellow with darker yellow 
pigment spots bordering base of each scale. Immediately posterior to 
the eye, orange spot almost equal in area to eye. Dorsal portion of this 
orange spot speckled with small melanophores. Head dorsally 
speckled with numerous orange and black chromatophores. Dorsal 
and anal fins with broad deep orange band at base and with thin band 
of black pigmentation above it; fins overall light orange, with a 
diffuse dark edge. Caudal fin similar in color to dorsal and anal fins 
but without deep orange band. Pelvic and pectoral fins yellow- 
orange. 


Figure 2. Trimma taylori, detail of mouth and teeth. S.E.M. photo by E. Seling. 
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MALE 



Figure 3. Trimma taylori, se.xual dimorphism of genital papillae. Drawn from 
MCZ 51686. Paratypes by Karsten Hartel. 

Color in alcohoL All colors vanish, body pale. Pigment spots on 
dorsum of head visible after one year but fade thereafter. Fins 
transparent. 

Sexual (Umorphistn. Morphometric differences are not immedi¬ 
ately apparent between the sexes: however, males and females may be 
distinguished on the basis of genital papillae (Fig. 3). The papilla of 
the male is slender, curved and tapers to a point posteriorly. The 
female's papilla is greater in diameter than that of the male and 
uniform in thickness, terminating in a round opening with a bilobed 
flap bilaterally: it is also directed posteriorly but it is not as long as 
that of the male. Immature gobies exhibit no sexual difference in the 
shape of the papilla (see also Egami 1960). 

There are significant differences in both shape and size of male and 
female genitalia among Trinuna eviotops. T. taylori ?ind T. caesiura. 
The genitalia of T. taylori and T. caesiura are very similar in shape 
and structure but differ in relative length of the papilla of the male. 
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The relative lengths of male papillae (in percent of standard length) 
are: T. taylori6%, T. caesiura 3A%, and T. eviotops 2.2%. The papilla 
of T. eviotops is not curved as is that of T. taylori (Fig. 3), but extends 
straight posteriorly and is comparatively thinner and not tapering to 
a point, ending bluntly. A pigment line runs ventrally along the length 
of the male papilla of T. eviotops, 

Arai (1964) illustrated the genital papillae of 25 goby species. Four 
are particularly relevant here: Eviota ahax (Jordan and Snyder), 
Quisquilius eugenius (Jordan and Evermann), Zoiiogobius seiiii- 
doliatus (Cuvier and Valenciennes) and Fusigohius neophytus 
(Gunther) (Fig. 4 modified from Arai, 1964). The genitalia in both 
sexes of T, taylori dind T, caesiura appear most like that of Fusigobiiis 
neophytes. The genital papilla of T, eviotops is more similar to those 
of Zonogobius seniidoliatiis. The genitalia of Quisquilius and 
Zonogobius are superficially more similar to each other than either is 
to those of Fusigobiiis. Such comparisons may become important 
when the phylogeny of these taxa is revised. 




13 = 


EVIOTA ABAX 



QUISQUILIUS EUGENIUS 



ZONOGOBIUS SEMIDOLIATUS 




FUSIGOBIUS NEOPHYTES 


Figure 4. Genital papillae of some related Gobiids. Modified from Arai (1964). 
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Figure 5. Trinuna taylori, detail of scales on flank. S.E.M. photo by E. Seling. 


Scale Morphology. The number of ctneii in a single row along the 
posterior margin of the scale may differentiate species of Trhiinia. 
The pattern and structure of scales of T. taylori (Fig. 5). and of T. 
caesiura (Fig. 6), is characteristic for each species. Trituftia taylori 
possess fewer and larger scale ctenii (mean 10.9, range 8-14 per scale, 
N = 12) than does T. caesiura (mean 31.6, range 28-36, per scale, N = 
5). Comparison to other species was not possible due to the 
unavailability of specimens. Consequently, the taxonomic value of 
such scale morphology is uncertain. 

Zoogeography. Triuuna taylori is known only from the island of 
Oahu, Hawaiian archipelago. All other Trinuna species occur in the 
Indopacific oceanic region or in the Indian Ocean. None are 
recognized from the Atlantic Ocean or within the temperate zones. 
All Trinuna spp. with known habits are reef dwellers. 

Ent\inology. Trinuna taylori is named in honor of Dr. Leighton R. 
Taylor, Jr. on the occasion of his appointment as director of the 
Waikiki Aquarium. A tradition of the Waikiki Aquarium has been 
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that each of its directors have a uniquely Hawaiian fish as a 
namesake. 


DISCUSSION 

The nominal species of Trinima 

The original description of the genus Trimnia was not adequate 
and there has consequently been confusion in the generic assignment 
of the species. The genus Trinima was defined on the basis of T. 
caesiura by Jordan and Seale (1906). It was diagnosed as“near 
but the region before the dorsal is fully scaled. In texture the species is 
firmer and less translucent'’ (Jordan and Seale, 1906, p. 361). This 
description does not adequately define the genus with regard to some 
of the species that have since been included in it. Additional 
morphometric data of T. caesiura are listed in Table 1 with 
comparisons to T. taylori. 

The species included in the genus Trimnia which appear closely 
related to T. caesiura based on the original generic characters and 
other characters described below are Trimnia naudei Smith (1956) 
and T tevegae Cohen and Davis (1969). Other species placed in 



Figure 6. Trimnia caesiura, details of scales on flank. S.E.M. photo by E. Seling. 
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Trimnia present an enigma. Trhuwa eviotops Schultz (1943) is 
presently considered a valid species but its placement in Trinuua will 
soon be reconsidered (S. Karnella, pers. comm.). It clearly differs 
from T. caesiura in the lack of scales along the nape. Trimma eviotops 
does not fit comfortably in other closely related genera. For example, 
it differs from species of Eviota by lacking head pores, although this 
may not be taxonomically significant. Smith (1956) remarked that T. 
eviotops may well become the type of a new genus. Consequently, it is 
included here only provisionally. However, there is no difficulty in 
assigning Trimma taylori to the genus Trimma. 

I follow Hoese’s (pers. comm.) unpublished classificatnon for 
species of Trimtiia. The species (as originally designated) are Eviota 
macrophthalma Tomiyama (1936), Eviota grammistes Tomiyama 
(1936), Zonogobius flammeus Smith (1959) and Zonogobius coral- 
linus Smith (1959). These all differ from Trimma caesiura in lacking 
predorsal scales along the nape but resemble Trimma eviotops in that 
character. Until related species and genera are better known the 
decision to include these species in Trinuua involves the fewest 
complications. However, if T. eviotops is removed from Trimma, 
then the generic placement of these other species should also be 
carefully reconsidered since some are more similar to T. eviotops 
than to T. caesiura, the species on which the genus is based. Meristic 
and color traits of the nominal species of Trimma are contrasted in 
Table 2. 

There exists numerous problems with the classification of the 
genera and species of gobies. However, most of the conflicts cannot 
be solved until both more species are described and the characters 
defining the genera are delineated. The genus Trimma is no exception 
but since assignment of Trimma taylori into this genus offers no 
conflicts, discussion of other issues is postponed until more data are 
available. 

Ecology. Trimma taylori appears to be an exclusively deep reef 
species that inhabits the recesses of caves and crevices. Its habits are 
somewhat like those described for T. tevegae (Cohen and Davis, 
1969). During the daytime, swarms of 50 to 150 individuals hover 
near the ceiling, in about the midsection of a cave or pocket. The 
shallowest location at which adults have been observed is at a depth 
of 30 meters. A few juveniles have been seen somewhat shallower. 
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The cave habitat in which all specimens were collected was typically a 
small crevice (one to two meters deep) along a vertical wall ol'the deep 
reef. Oahu, Hawaii. Perhaps it is significant that these shallow 
pockets did not house holocentrids or priacanthids. Caves containing 
the latter were inspected for Trinuna taylori but none were found. 
Sympatric cave inhabitants which were conspicuous included a 
prawn, Stenppus (an undescribed species) and the fishes Pterois 
sphex (Scorpaenidae). Apogon inaculiferns (Apogonidae), Gymno^ 
thorax spp. (Muraenidae), an undescribed species of Quisqiiiliiis 
(Gobiidae), Scorpaenid sp., and Pseudanthias sp. (Serranidae- 
Anthiinae). Of these fishes, only Pterois sphex, Gynmotfiorax spp. 
and Apogon niacuJiferus seem likely potential predators of T. taylori. 

Tritnma taylori feeds on harpacticoid copepods. Eight specimens 
were examined for gut contents and three of these were empty. 


1. a. 
b. 

2. a. 
b. 

3. a. 
b. 

4. a. 
b. 

5. a. 
b. 

6. a. 
b. 

7. a. 
b. 

8. a. 
b. 


1. a. 
b. 

2. a. 

b. 

3. a. 
b. 


Key to the Nominal Species of Trimma 


Predorsal scales on nape . 2 

No scales on nape . 5 

Dorsal fin wiih 8 rays. 3 

Dorsal fin with more than 8 rays. 4 

Gill raker on first arch 3+1 + 16 . T.caesiura 

Gill raker on first arch 3+1 + 13 or 14 . T. nauclei 

Dorsal fin VI IIO, Pectoral 14 . T. taylori 

Dorsal fin VI 19, Pectoral 13 . T. tevegae 

Pectoral fin with fewer than 19 rays . 6 

Pectoral fin with 19 rays . T.coralinus 

Pectoral fin with 17 rays . 7 

Pectoral fin with fewer than 17 rays . 8 

Body with eight dark bars or saddles. T. eviotops 

Body w ithout bars or saddles . T. flammeus 

Pectoral with 15 rays, 11 scales transverse series. T.grammistes 

Pectoral with 16 rays, 9 scales transverse series. T. macrophthalma 


Supplementary key to Hawaiian gobhd fishes 

pelvic fins separate (no frenum) . 2 

pehic fins united to form a cup . See Goslineand Brock 1960, p. 266 

each scale with a dark crescent shaped mark, no spines on the preopercle 

. 3 

no markings on scales, head compressed, 3 to 5 spines on the preopercle .. 
. Asterropteryx semipiinctatus 


no predorsal scales on nape. Eviota epiphaties 

predorsal scales on nape present. Trimma taylori 
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TABLE 2 


Nominal 

Species 

Comparison of the Nominal 

Dorsal 

Author fin 

species of 

Anal 

fin 

Trinwia 

Pec¬ 

toral 

fin 

Pel¬ 

vic 

fin 

Longi¬ 

tudinal 

scales 

T. caesiura^ 

Jordan and 

Seale 1906 

VI-1,8 

1,8 

15 

1,5 

23-25 

T. coralinus 

(Smith 1959) 

Vl-I,10 

1,9 

19 

— 

30 

T. evioiops 

Schultz 

1943 

VI-1,9 10 

1,8-9 

17 

1,5 

26-27 

T. flammeus 

(Smith 1959) 

VI1,9-I0 

1,8 10 

17 

- 

26-36 

T. grammistes- 

(Tomiyama 

1936) 

Vl-I,10 

1,9 

15 

1,5 

30 

T. macroph- 
thalma- 

(Tomiyama 

1936) 

VI,1,9 

1,9 

16 

1,5 

23 

T. nauclei 

Smith 1956 

Vl-1,8 

1,8 

16 

■ 

24-25 

T. taylori 

n.sp. 

VI-1,10 

1,10 

14 

1,5 

22-23 

T. tevegae 

Cohen and 
Davis 1969 

Vl-1,9 

1,9 

13 

1,5 

28 


*1 examined 21 specimens for additional counts. 
-Pectoral fin count from drawing with description. 
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TABLE 2 

Comparison of the Nominal species of Thmma 

Scale Gillrakers 

Trans- on first Verte- 

verse arch brae Locality Live Coloration 


6-7 

3-1-16 

25 

Samoa 

Plain bright red with grey spots 
on back of tail and grey spots on 
many scales of back and head. 
Fins all bright red. 

10 11 

3+1+10 


Seychelles 

Body red with two silvery areas 
on back below' first, and three 
below second dorsal fin. Orange 
spots on head and peduncle. 
Rays red with pink membrane. 

8-9 

3+1 + 11-12 

25 

Phoenix & 
Samoan Islands 

Pale with eight vertical bars, 
saddles on head and body. 

8-9 

3+1+11-12 

■ 

Australia & 

S. Africa- 

Light orange with darker spots; 
edge of soft dorsal and caudal, 
dusky. 

11 

— 

— 

Japan 

Longitudinal dark bands. 

9 

— 

— 

Japan 

(not described) 

8 

3+1+13-14 


Seychelles 

Body and fins brilliant orange- 
scarlet, irregularly mottled with 
iridescent light areas; dorsal fin 
with two light pink bars between 
the orange. 

7 

3+1+12-14 

25 

Hawaii 

All straw yellow with orange-red 
and dark pigment spots on head. 

7 


25 

New Britain 

(Live body color not described) 
Dark reddish spot at end of 
caudal peduncle. 
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NOTE: Asterropteryx seniipunctatus and Eviota epiphanes were placed in the 
Eleotridae by Gosline and Brock (1960). However, the only eleotrid in Hawaii is 
Eleotris sandvicensis, which is restricted to freshwater. It can be easily distinguished 
from the gobies. E. satuhicensis possesses about 75 scales in longitudinal series 
whereas gobies generally have less than 30 longitudinal scales. In addition, eleotrids 
are primarily freshwater and have six branchiostegal rays; gobies are mostly marine 
and have five branchiostegal rays. There are 21 other gobies presently known in the 
Hawaiian Islands. 
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